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Santos Memorial Park Feasibility Study

Executive Summary

This report evaluates the feasibility of implementing improvements at the Santos
Memorial Park in Piti, Guam. The proposed improvements would enhance the
existing site by constructing a new parking lot area and pavilions, site lighting,
repair of existing restroom facilities, connection of restroom facilities to the
existing public sewer, repair of existing pavilions, landscaping, and creating a
nature/exercise trail. The 6.5-acre project site is located along the shore of Piti
Bay and extends inland to the north side of Route 1 (Marine Corps Drive). The
Masso River flows through the west side of the park and empties into Piti Bay.
The United Seamen’s Service is located to the west of the park, while private lots
abut the eastern boundary.

Santos Memorial Park experiences a persistent problem of shoreline erosion
from coastal wave action. In addition, during high intensity rain storms, sediment
particles from upland erosion are carried by the Masso River into Piti Bay.

This feasibility study identified two separate on-going government-sponsored
projects that may reduce the amount of sediments being deposited into Piti Bay.
The Guam Department of Agriculture Division of Forestry is currently conducting
a reforestation of the Cetti Watershed and surrounding areas. The Guam
Department of Agriculture Division of Aquatic and Wildlife Resources (DAWR)
has proposed to dredge the Masso Reservoir, located upstream from the Santos
Memorial Park, and install permanent sediment traps on the Masso River. The
reforestation effort represents a long-term solution to controlling erosion, while
the proposed dredging and installation of sediment traps by DAWR will remove
the fine particle sediments settled at the bottom of the Masso Reservoir and likely
produce an immediate reduction in sedimentation.

The preferred park improvements include a central pavilion with two smaller
flanking pavilions south of the existing basketball concrete slab to be
incorporated as a multi-use pad to accommodate a variety of park and village
uses. Parking is located to the east, near the small creek and will include site
lighting. The green area to the west will be used as a playground and for
overflow parking should it be needed. A memorial plaque will be located
between the parking area and the center pavilion.

The existing restroom facility will be upgraded in place without any increase in its
footprint or addition of walls and connected to the existing sewer. Existing
columns near the river will be provided with a new trellis “open-roof”.
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The park will be encircled with a paved walking/running path extending along the
shoreline reserve, river, and to the existing picnic pavilion in the southwest corner
of the site. Stretching pads, concrete benches and other amenities will be
located along the walkway.

A new lockable entrance gate will be provided. The park identification sign will
be incorporated in the gate.
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Santos Memorial Park Feasibility Study

l. INTRODUCTION

The Santos Memorial Park is located in the municipality of Piti, on Lot #262 and
has an area of approximately 6.5-acres. The existing concrete structures within
the site consist of two pavilions, a restroom facility, and a paved area once used
as a basketball court. One of the two pavilions located along the beach has a
severely deteriorated roof and the restroom facility is currently not functioning.

The Masso River flows through the western boundary of the park and empties
out into Piti Bay, also locally known as Tepungan Bay. Typical beach strand
species such as Pago (Hibiscus tiliaceus) were found along the Masso River.
Turf grass, along with several coconut and ironwood trees have been planted
along the shoreline as a shoreline erosion control measure. However, the
southwest side of the beach front has visible signs of shoreline erosion despite
the presence of turf grass. In addition, during periods of intense rainfall, the
Masso River deposits sediment from upland erosion into Piti Bay.

Il. SCOPE OF WORK

The Bureau of Statistics and Planning through the Department of Public Works
(Project No. 310-5-1022-F-PIT) have hired the services of Duenas Camacho &
Associates (DCA) to provide archeological, architectural, geotechnical, structural,
civil, mechanical, electrical engineering, and environmental services to initially
investigate the feasibility of improvements and controlling soil erosion occurring
in and around Santos Memorial Park. The project objectives are to assess
existing site conditions, develop feasible alternatives for storm water and other
park improvements, and to provide complete design services for the preparation
of plans, specifications, and estimates needed to procure construction bids for an
acceptable program of improvements.

The core project team consisted of Ms. Darlene Moore from the Micronesian
Archaeological Research Services (MARS), Mr. Tom Camacho from Duenas
Camacho & Associates (DBCA), Mr. Mark Ruth from Taniguchi Ruth Makio &
Associates (TRMA), Mr. Alex Andres of EMCE, and Mr. Ukrit Siriprusanan of
Geo Engineering & Testing.

This report details the feasibility and pre-design assessments of the Santos
Memorial Park project site. These objectives are expected to be completed
through the following tasks:

1. Site Investigation and Preliminary Engineering
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Field reconnaissance of the project site to confirm the proposed
extent of improvements.

Study existing facilities, infrastructure, and storm water
management features.

Computer plotting of the approximate location of known
structures, landmarks, natural features, rights-of-way, and
waterways within the project site.

Develop preliminary site improvement plans to clarify the scope
of design for each phase of the project.

Identify any constraining factors that may adversely affect or
hinder construction of improvements.

2. Environmental investigation by DBCA.

3. Archaeological Assessment by MARS.

4. Preliminary Design

a.

Analyze and develop alternative storm water management
systems, including the use of recommended best management
practices and innovative solutions for collection, treatment and
disposal, which can be incorporated into a sustainable design
for the site.

Establish the layout of site improvements, facilities, signage,
amenities and alignment of the water and wastewater utility
service laterals and connections.

Conduct preliminary system design analysis and initial
engineering calculations. This task will determine the size and
configuration of system elements and provide supporting data
for determining the feasibility of the proposed improvements.

Prepare preliminary budgetary cost estimates.

Prepare an Assessment and Development Feasibility Report
and submit to DPW for review and approval.
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1. STUDY METHODS

The archeological assessment consisted of the use of a backhoe for excavating
test pits. The subsurface assessment of the test pits was aided by laboratory
analysis of soil samples. The archaeological assessment report was to include
the preparation of Research Design for review and approval by the Government
of Guam, Department of Parks and Recreation, Historic Resources Division. The
environmental assessment consisted of a pedestrian survey by DCA biologists to
assess the site for environmental issues related to permitting and construction of
proposed improvements. Upstream portions of the Masso River and the
surrounding area around the Masso Reservoir were also investigated.
Coordination with the Department of Agriculture’s Forestry Division and the
Division of Aquatic and Wildlife Resources (DAWR) were initiated to obtain
information on two separate, on-going projects. TRMA was to provide conceptual
design drawings for the renovation of the park.

Project Team Chronology

Mr. Mike Park and Mr. Phil Guerrero from DCA visited the Santos Memorial Park
project site on November 26, 2008 to conduct an environmental assessment.
Archeology staff conducted their assessments on December 1-2, 2008. Mr. Mark
Ruth from TRMA completed and presented several design layouts during the
progress meeting with the Bureau of Statistics and Plans on January 15, 2009.
General Civil, Structural, Mechanical, and Electrical requirements related to the
proposed park improvements were also discussed.

The first project status meeting occurred on January 15, 2009 between the
project team and Ms. Vangie Lujan from the Bureau of Statistics and Plans, and
Mr. Vicente Gumataotao, Mayor of Piti. The meeting was held to discuss the
initial archeological assessment completed by MARS and review the conceptual
design drawings created by TRMA.

The project team also planned their next efforts on assessing the upstream
portion of Masso River, starting from the Santos Memorial Park up to the Masso
Reservoir. Various strategies for mitigating soil erosion, including dredging and
re-vegetation with native plant species are to be investigated.

A. Archeological Assessment

MARS conducted an archeological assessment by excavating 12 shallow
trenches throughout the Santos Memorial Park project site. The depth of the
trenches ranged from 1.14 — 2 m. No cultural properties were encountered in
the trenches. The complete archaeological report is attached in Appendix A.
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B.

Environmental Investigations

DCA conducted environmental field investigations at the project site and
gathered information on relevant outside projects from the Guam Department
of Agriculture Division of Forestry, and the Division of Aquatic & Wildlife
Resources (DAWR).

Two ongoing projects were discovered to impact the proposed scope of work
for the Santos Memorial Park. One project is the rehabilitation of Masso
Reservoir, which is under the supervision of DAWR. The second project is
the re-vegetation efforts of the Cetti Bay Watershed by the Guam Department
of Forestry.

Architectural and Conceptual Design

Mr. Mark Ruth of TRMA produced several conceptual designs for Santos
Memorial Park. The design layouts are attached in Appendix B.

DISCUSSION OF FINDINGS
Archaeological Assessment

A total of twelve trenches were excavated by backhoe between the dates of
December 1 and 2, 2008. The results of the subsurface assessment were
published in the report, Archaeological Testing at Santos Memorial Park. Piti,
Guam (Moore 2008). Throughout most of the area there is a layer of
introduced fill below the topsoil. In the majority of the trenches, the fill
consisted of quarried limestone gravel base course. However, on the west
side of the park the introduced fill consists of material (i.e., sand and coral)
dredged from the reef flat.

With exception to a few pottery sherds of an undetermined date discovered
along the shoreline, little evidence suggests that the Santos Memorial Park
area was once utilized during prehistoric times. While the backhoe testing
found no significant historic properties, the following recommendations for
further archeological work is provided:

1. The proposed park renovations should be designed so that areas
below the layers of introduced fill material are not disturbed. In
general, the top two feet layer of the project site consist of fill material
and appears to be a good base for a potential parking lot, playground,
sidewalk, and other improvements.
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2. There is no fill material in the area by the beach pavilion and towards
the river. Land alterations in this vicinity should be monitored by an
archaeologist, or left undisturbed.

3. Any future trenching or excavation should be monitored by an
archaeologist.

4. The concrete slab of the former basketball court may be demolished
and the construction of a larger structure in its place is not expected to
impact significant cultural properties.

History of the Santos Memorial Park site

In 1901, Guam became a territory of the United States as a result of the
Spanish- American War. At that time, the Piti shoreline was one of only two
landing sites on Guam for sea vessels. In 1933, the Agana-Tepungan
channel was dredged to widen and deepen the passageway. It is possible
that some of the dredged material from that project was placed on the nearby
Piti shoreline, within the vicinity of the present day Santos Memorial Park
(Moore, 2008). The Navy also built a causeway between the Piti shoreline
and Cabras Island.

After World War II, the Agana-Piti Road was renamed to Marine Drive, in
reference to the U.S. Marines who recaptured Guam. The Santos Memorial
Park project site lies between this road and the Piti shoreline. The U.S.
military also established a recreational beach at Hoover Park, located west of
the project site, and attempted to use the project site for stockpiling metal
pipes. It appears that much of the fill material discovered at the project site
was introduced at this time to create a level surface for a future storage area
(Moore 2008)

B. Environmental Investigations

Geology and Soils

The project site sits entirely on a quaternary red bluff formation (Geologic
abbreviation Qrb) which was formed during the Pleistocene era. The
entrance into Apra Harbor on the project site’s southwestern side is
composed completely of artificial fill (Geologic abbreviation. Qaf).

The predominant soil type at the project site consists of the Urban land-
Ustorthents complex. This soil type often appears in coastal fill areas.
Permeability is moderately rapid, runoff is slow, and the hazard of water
erosion is slight. In addition, small areas along the shoreline contain Shioya

Santos Memorial Park Feasibility Study 7
Piti, Guam



soil types, which are composed of water deposited coral sands derived from
the reef. Permeability of the Shioya soil is rapid.

Soil Erosion

Soil erosion is caused primarily by road construction, brush fires, and feral
ungulates. These events remove the vegetation layer and expose the topsoil.
Reforestation of these affected areas would protect the topsoil and reduce
excessive sediment loads from entering the ocean, thereby improving water
guality. Two chief environmental concerns are the shoreline erosion caused
by the ocean waves and the deposition of sediments by the Masso River into
Piti Bay.

One possible solution to the shoreline erosion is reinforcing the shoreline with
materials such as boulders and rocks, which would absorb most of the
physical energy carried by the ocean waves. However, construction activities
along Guam’s shorelines require authorization from the Guam Seashore
Protection Commission (GSPC). The permit process may take up to 6
months for an approval. Other approvals, such as a Department of the Army
Permit from the U.S. Army Corps of Engineers (USACOE), may also be
necessary.

Sedimentation occurs when the topsoil layer is eroded and carried into nearby
rivers and reservoirs. High intensity rain storms will increase the velocity of
river flow, which in turn can scour the river bed and river banks. Re-
vegetation of the steep riverbanks and the barren areas around Masso River
are one possible long-term solution to control soil erosion. Erosion mats can
be used in combination with planting trees to provide short-term control of soll
erosion.

Another possible solution involves dredging the Masso Reservoir, which has
accumulated sediment and sludge over the years. Dredging would reduce
the amount of available sediment that is carried downstream by the Masso
River. Dredging activities are regulated under Section 404 of the Clean
Water Act and require a Department of the Army Permit from the USACOE.

Threatened and Endangered Species

No threatened or endangered plant and animal species were observed at the
Santos Memorial Park project site. Vegetation is especially dense at the
southwest side along the riverbanks of Masso River with tangan-tangan
(Leucaena leucocephala) and pago (Hibiscus tilaceus). Several ironwood
(Casuarina equisetifolia) and coconut trees (Cocos nucifera) are along the
shoreline and were previously planted as a shoreline erosion control measure
(Figure 2). However, the northwest side of the beach front has visible signs of
shoreline erosion despite the presence of turf grass (Figure 3). Currently, the
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eroding edge has a vertical drop of 50-80 cm to the beach, which becomes
completely inundated during high tide.

Flood Hazard Classification

Flood hazard classification for the proposed project site was determined from
the FEMA Flood Insurance Rate Map (FIRM) (Figure 4). Santos Memorial
Park is designated as a high risk area with a Flood Zone VE designation,
which are for coastal areas with a 1% or greater chance of flooding and an
additional hazard associated with storm waves. These areas have a 26%
chance of flooding over the life of a 30-year mortgage.

Reforestation of Cetti Bay Watershed and the Rehabiitation of Masso
Reservoir

Two on-going projects by the Department of Agriculture’s Forestry Division
and the Division of Aquatic and Wildlife Resources (DAWR) have direct
impacts to the Santos Memorial Park area. One project is the reforestation of
the Cetti Bay Watershed and surrounding areas, the second is the
rehabilitation of the Masso Reservoir. Both projects have tasks which
mitigate the potential for soil erosion.

Reforestation of the Cetti Bay Watershed

The Department of the Navy completed a Final Environmental Impact
Statement (FEIS) on the potential consequences of the proposed Kilo Wharf
extension at the Apra Harbor Naval Complex, which is located south of the
Santos Memorial Park (Federal Register 2007). The preferred alternative is
to extend Kilo Wharf, which is used as an ammunition wharf, by 400 feet (i.e.,
122 meters) to the west. The preferred alternative had a smaller ecological
impact when compared to the other proposed alternatives. The preferred
alternative will impact approximately 4.75 acres of benthic habitat, with 0.39
acres of it representing high density coral cover. Because the preferred
alternative will result in unavoidable adverse environmental impacts, primarily
to the marine environment, the Navy will also fund or implement
compensatory mitigation to provide substitute resources or environments for
those ecological services expected to be lost.

A Department of the Army permit is required for the preferred alternative
since there is an alteration of navigable waters and discharge of fill material
into the water. The USACE permit is the vehicle through which compensatory
mitigation would be implemented. The Navy has coordinated with the
resource agencies to develop a Mitigation Plan to satisfactorily meet the
USACE permit requirements.
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The mitigation plan is for the reforestation of the Cetti Watershed, located
approximately 9 miles (14.4 kilometers) south of Apra Harbor. It was
proposed by GOVGUAM based on habitat equivalency analysis (i.e.,
identifying lost ecological services to be replaced). Although there is no direct
correlation between the number of lost acre years of coral and number of
acres to be reforested as compensatory mitigation, a mutual consensus was
reached between Navy and GOVGUAM that the Cetti Bay watershed
reforestation project will consist of reforestation of up to 500 ac (202 ha) of
savanna grasslands and/or badlands within the Cetti Bay watershed (Federal
Register 2007).

In addition, the U.S. Navy has been partially funding reforestation efforts by
the Department of Agriculture’s Forestry Division for the riverbanks of the
Masso River and the hill slopes near the Masso Reservoir. The typical tree
species for soil erosion control are the ironwood tree (Casuarina equisetifolia)
and the confusa tree (Acacia confusa). Tree seedlings for these species
have been recently prepared at the Department of Agriculture’s nursery and
are expected to be mature enough to be transplanted to the project site by
July 2009.

Masso Reservoir Rehabilitation

The proposed rehabilitation of Masso Reservoir would consist of dredging the
Masso Reservoir, constructing a perimeter fence to keep ungulates out, and
constructing a fishing platform on the west end of the reservoir. For the
dredging operation, a portion of the vegetation on the periphery of the
reservoir would be cleared to allow the excavators to pass through. The
Masso Reservoir would be dredged up to the 55-foot elevation contour
(Figure 5). In addition, reforestation of the upstream portion of the Masso
River and upland areas will be done by the Department of Agriculture’s
Forestry Division. Necessary federal and local permits for these proposed
actions have been secured, and construction is slated to begin in March
2009. It is anticipated that dredging the Masso Reservoir would remove a
significant amounts of fine sediment particles which have settled at the
bottom of the reservoir over time.

The Masso Reservoir was constructed in the 1945 by damming the Masso
River. The reservoir was originally intended for the storage of drinking water,
but was subsequently abandoned in 1951 because of excessive siltation. A
dike and concrete spillway, approximately 65 m long, was built on the west
bank of the reservoir. Water depth of the reservoir is about 13 feet and falls
slightly during the dry season (Biosystems Analysis, Inc. 1989). The
reservoir's watershed covers approximately 494 acres of predominantly
undeveloped land and hilltops.
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V.

In 1978, The Division of Aquatic and Wildlife Resources (DAWR) renovated
the Masso Reservoir with the goal of transforming it into a public park and
fishing area. DAWR removed about 2.5 acres of Phragmites, repaired the
spillway, and planted exotic trees and shrubs on the riverbanks. In 1980 and
1981, DAWR stocked the reservoir with hybrid tilapia (Oreopchromis
mossambicus x O.niloticus), mosquito fish (Gambusia affinis) and tucunare
(Cichla ocellaris) (Hosmer 1982). However, vandalism and illegal fishing
caused the management program to be terminated in 1983 (Molina 1983).

The dominant vegetation within the Masso Reservoir wetlands are pure
stands of Phragmites karka, along with the less prevalent Bambusa vulgaris.
The Common Moorhen (Gallinula chloropus guami) has been occasionally
seen near the reservoir. Further observations may find that moorhen nesting
occurs there (Personal communication, Mr. Brent Tibbatts, Fisheries
Biologist, DAWR, January 30,2008).

The Masso River flows downstream from the Masso Reservoir and passes
underneath Route 6 through culverts, and continues downhill underneath two
bridges on Assumption Drive and Route 1 respectively, before finally entering
Santos Memorial Park and out into Piti Bay. Both bridge underpasses have
recently been reinforced with concrete and riprap in 2008 by the Department
of Public Works.

BASIS OF DESIGN

A. Architectural Basis of Design for the Santos Memorial Park

1. Design References

a. Uniform Building Code (UBC), 1994 Edition
b. Americans With Disabilities Act Accessibility Guidelines

2. Scope of Architectural Work
Site Planning

Park Gate and Signage
Pavilions

Restroom Renovation
Memorial Plaque

Site Furniture
Landscaping

@rooooTp

3. Description of Planning
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a. The scope of this phase includes the existing park area
south of the Maseo River and back from the 35-foot public
way setback from the ocean shoreline. The area within the
35-foot reserve and north of the Maseo River will be
undertaken as a future phase.

b. Ten site development plan options were presented January
16, 2009 and based on comments of the participants, they
were revised and three options were presented January 30,
2009. Elements of options 1 and 3 were then combined into
the final preferred alternative.

c. The preferred alternative locates a central pavilion with two
smaller flanking pavilions south of the existing basketball
concrete slab. This slab will be incorporated as a multi-use
pad to accommodate a variety of park and village uses.
Parking is located to the east, near the small creek. The
green area to the west will be used as a playground and for
overflow parking should it be needed. A memorial plaque
will be located between the parking area and the center
pavilion.

d. Due to flood zone restrictions, the pavilions will be open
without walls or other elements which would restrict wave
velocity. The existing restroom facility will be upgraded in
place without any increase in its footprint or addition of walls.
Existing columns near the river will be provided with a new
trellis “open-roof”.

e. The park will be encircled with a paved walking/running path
extending along the shoreline reserve, river, and to the
existing picnic pavilion in the southwest corner of the site.
Stretching pads, concrete benches and other amenities will
be located along the walkway.

f. A new lockable entrance gate will be provided. The park
identification sign will be incorporated in the gate.

4. Description of Architectural Design

a. The central pavilion is comprised of the 1, 000 square foot
main pavilion and two smaller pavilions of 300 square foot
each. The three pavilions are interconnected by a concrete
trellis and face onto the existing multi-use concrete pad.
The open sided pavilions have hip-style roofs supported by
concrete columns.
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b. A previous pavilion near the mouth of the Maseo River will
also be provided with new concrete trellis members on
existing concrete columns.

c. The existing restroom building will be renovated with new
fixtures, washroom accessories, doors, hardware, windows
and paint. The facility will be connected to the existing
sewer.

d. Park furniture including waste containers, benches and
tables will be located strategically along the walking/running
path.

e. The existing pavilion near where the Maseo River bridge on
Marine Drive will be repaired and repainted.

f. Due to the corrosive environment near the lagoon, materials
will be primarily concrete, stone and ceramic tile. Where
metals are used, they will be either aluminum or stainless
steel. Other than where natural materials such as stone are
used, all structures will be painted including existing
structures.

g. Landscaping will be include large grassed lawns and play
areas. Existing trees will be preserved with the exception of
those which are in damaged or poor health. New trees and
shrubs will be provided at strategic locations. The rivers
shoreline will be trimmed and thinned as necessary to
develop views and access. In addition to non-invasive and
salt tolerant plants, the ornamental Piti village flower —
Plumeria Obtusa (known as White Plumeria, Frangipani, or
Kalachuchi) will be used.

B. Civil Basis of Design for the Santos Memorial Park

1. General Site Improvements
a. Walkways and Pathways - Currently, the site does not have
walkways connecting the existing structures/amenities in the park.
The new improvements will install meandering walkways,
approximately 5 feet wide, that will connect these existing and
proposed new structures/amenities in the park. These walkways
can also be used by joggers/walkers that use the parks. Walkways
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will be designed and constructed following closely the existing
topography to minimize cost for earthworks.

b. Access Road and Parking Lot — New asphalt paved access road
and parking is being planned for the park. The pavement structure
will likely comprised of 6” thick compacted basecourse and 2" thick
asphalt pavement. The parking lot will be able to accommodate
approximately 20 vehicles. Reserved spaces for people with
disabilities, with appropriate signs, will be provided. On large
events or gatherings, overflow parking can utilize grassed or open
areas within the park. Main entrance to the park will be provided
with lockable gate.

2. Drainage Improvements
a. Strom Drainage Disposal — Storm drainage disposal will be handled
“on-site” by means of strategically located localized and shallow
depressions. It is not anticipated that underground drainage lines,
drainage structures, and underground stormwater disposal system
will be needed.

3. Utilities (Water and Sewer) Improvements

a. Water System — There is existing restroom building at the site and it
is assumed that it has already a water supply from the Guam
Waterworks Authority’s (GWA) water main on Marine Corps Drive.
It is not anticipated that a new water supply lines will be needed.
However, the existing waterline will have to be retrofitted with a
backflow preventer device to comply with current GWA'’s policy. If
new water outlets are required or needed in other parts or portion of
the park, these can be connected to the existing water line currently
supplying the park.

b. Sewer System — The existing restroom building at the site
appeared to be utilizing septic tank and leaching field for
wastewater disposal. It is anticipated that GWA and Guam EPA
will require this restroom to be connected to the sewer system.
There is existing sewer system on Marine Corps Drive and
appeared suitable for receiving a new connection for a service
lateral from the park.
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C. Structural Basis of Design for the Santos Memorial Park

1. General Structural Improvements
The purpose of this project is to provide improvements to the existing
Santos Memorial Park located in Piti, Guam. The improvements consist of
the repair and/or replacement of existing shelter and bathroom facilities, a
new Pavilion and miscellaneous structures, park benches, new parking
with drainage provisions, site paths, and parking lighting.

2. Project Location
The project is located at Piti, Guam.

3. Scope of Design
Buildings

The central pavilion is comprised of the 1, 000 square foot main pavilion
and two smaller pavilions of 300 square foot each. The three pavilions are
interconnected by a concrete trellis and face onto the existing multi-use
concrete pad. The open sided pavilions have hip-style roofs supported by
concrete columns. The pavilion construction will be of reinforced concrete
and designed for wave action, seismic zone 4 requirements, and for wind
speeds of 175 MPH.

The deteriorated roof of the existing pavilion near the mouth of the Maseo

River will be removed and provided with new reinforced concrete trellis
members attached to the existing concrete columns.

4. Design Criteria and Assumptions

CODE

1994 UNIFORM BUILDING CODE

WIND FORCE

WIND VELOCITY 175 MPH EXPOSURE D

WIND PRESSURE (basic) 78.4 PSF IMPORTANCE FACTOR =1.0

SEISMIC FORCE (Seismic Zone 4)

V = ZICW/Ry Z=.40 1=1.0 C = 2.75 (max)

Rw =26 W = ACTUAL

REINFORCED CONCRETE

FOOTINGS ..o f'c = 3,000 psi

SLAB ON GRADE ... f'c = 3,000 psi

OTHERS ... f'c = 4,000 psi

REINFORCING STEEL ..o, fy = 60,000 psi
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LOAD COMBINATIONS FOR MASONRY
DEAD LOAD + LIVE LOAD = 100%
DEAD LOAD + LIVE LOAD + WIND (EARTHQUAKE) = 133%

CONCRETE STRENGTH DESIGN

14D+ 1.7L D = DEAD LOAD

75D (1.4D + 1.7L + 1.7W) L = LIVE LOAD

1.4 (D + L + E) W = WIND LOAD

9D + 1.3W E = EARTHQUAKE

9D + 1.4E

CONCRETE COVERING

TOP OF SLAB ..ottt e 1%%"
BOTTOM OF SLAB ..o 17
SIDES OF BEAMS ...ttt 2"
COLUMNS ..ot a e e 2"
WALL EXPOSED TO EARTH OR WEATHER .......cccccvvvviiiiieeeenn. 2"
FORMED FOOTINGS ...t ee eveeeee e 2"
FOOTINGS CAST AGAINST EARTH ..oooiiiiiiiie e, 3”
ALLOWABLE SOIL BEARING PRESSURE

DL +LL DL +LL+E (W)

4000 psf (Assumed) 6000 psf (Assumed)

STRUCTURAL STEEL

SHAPES AND PLATES ..o ASTM A36
TUBES AND PIPES ...t ASTM
A500B

BOLTS AND NUTS ..o ASTM A325
ANCHOR BOLTS ..ot ASTM A325
WELDING ELECTRODE ...ttt E70XX

D. Mechanical Basis of Design for the Santos Memorial Park

1. Project Purpose

This project is intended to provide for the necessary improvements and
repairs at the existing Santos Memorial Park in Piti, Guam. The
mechanical design will encompass the renovation of existing restroom
facilities to restore functionality and provide for necessary public facilities
to re-open the park.

. Design References
The following references were used in the development of this design:
a. Uniform Building Code

Santos Memorial Park Feasibility Study 16
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b. Uniform Plumbing Code
c. Uniform Mechanical Code

3. Contract Requirements
The contract under which this design was conducted requires:
a. Analysis of applicable code requirements;
b. Design of necessary improvements to plumbing systems

4. Existing Conditions:

The project site is currently closed for use by the Piti Mayor’s office, which
maintains ownership and control of the facility. Preliminary condition
assessments were developed during the mechanical inspection conducted
as part of preliminary design activities.

The existing restrooms are connected to an old on-site sewage disposal
(septic) system. There are existing fixtures within the two separate men’s
and women’s restrooms. Each restroom is equipped with lavatory, water
closet(s), and floor drains. In addition, the men’s room is equipped with a
single urinal. The urinal and water closets utilize flush-valves. There are
also shower heads and valves (cold water only) located at the exterior of
the restrooms. Existing water service piping appears to be galvanized
steel. The condition of existing fixtures and valves are generally poor.

The restrooms are equipped with natural ventilation via breeze-block
openings in the existing concrete structure.

5. Scope of Improvements

This project involves the construction and /or installation of the following
improvements:
a. Installation of new lavatories, angle valves and faucets with trim.

Installation of new urinal and flush valve.

Installation of new water closets and flush valves.

Installation of new shower heads and faucets.

Repair or replacement of floor drains in each restroom.

Connection of existing sewer drain piping to sanitary sewer system
(see Civil Basis of Design for additional detail on site utility piping
systems).

g. Replacement of existing building water service piping with new piping
(PVC Schedule 80).

-0 20T

Design Basis

Plumbing Systems: The existing restrooms have been sized for the anticipated
occupancy/park patron numbers. As this is a replacement in kind, there are no
new fixtures being added or deleted.

Santos Memorial Park Feasibility Study 17
Piti, Guam



1. Men’'s Room: Design will be based on providing vitreous china,
vandalism-resistant fixtures and trim. Fixtures and piping will be
installed as follows:

a. Lavatory: 1 each

b. Urinal: 1 each

c. Water closets: 2 each
d. Floor drain: 1 each

2. Women’s Room:
a. Lavatory: 1 each
b. Water closets: 2 each
c. Floor drain: 1 each

3. Exterior showers:
a. Shower heads/faucets: 2 each

4. Sewer piping:
a. 4-inch diameter PVC DWV type piping will be installed to within 5-ft
of the building. New piping will be installed to nearest sanitary
sewer connection based on the Civil Basis of Design.

5. Water Piping:
a. New water piping will be sized appropriately for the fixtures to be
served. Water piping shall be PVC Schedule 80.

E. Electrical Basis of Design for the Santos Memorial Park
Design References:

Government Criteria and Standards:
Department of Public Work Standards, Government of Guam — DPW
Guam Fire Department Standards, Government of Guam — GFD
Guam Power Authority Standards, Government of Guam — GPA

National Codes and Regulations:
NFPA 70, National Electrical Code, 2008
NFPA 72, National Fire Alarm Code, latest edition
NFPA 101, Life Safety Code, 2006 edition
American with Disabilities Act Guidelines — ADAG
OSHA Regulations
International Building Code — IBC

Santos Memorial Park Feasibility Study 18
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Special Considerations:
Wind Loading — 175 MPH, sustained
Seismic Zone 4
Corrosive Environment

Scope of Electrical Work:
Electrical Service and Distribution System

Lighting System:
Building lights
Area lighting
Sign lighting
Provisions for walkway lighting.

Description of Electrical Work:

Electrical Service and Distribution System:
New electrical service shall be coordinated with GPA. The facility may be
served from a new GPA pole mounted transformer installed at the nearest
GPA concrete power pole. A kilowatt-hour meter conforming to GPA
standards shall be provided.

Lighting System:
Energy efficient lighting shall be used throughout the facility. Building
lights shall be T8 fluorescent lamps or compact fluorescent. Area lighting
shall be metal halide. Electronic ballast shall be provided for all fluorescent
light fixtures. Metal halide light fixtures shall be energy efficient and
equipped with high power factor ballast.

Buildings:
Provide new energy efficient lighting at the restrooms and pavilions.

Area Lighting:

a) Parking lot:
Metal halide light fixtures mounted on 20 ft. high aluminum light
pole.
Duplex outlet shall be provided at the bottom each pole
Signs shall be provided with adjustable ground mounted floodlights.

b) Walkway lighting:
Bollard lighting shall be provided along the length of the walkways if
budget permits.

Lighting Control:

Santos Memorial Park Feasibility Study 19
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Building lights shall be provided with manual local control. Exterior and
sign lighting shall be automatically controlled by photocell.

Fire Alarm System:
Fire alarm system is not required.

Telephone System:
Conduit for telephone system is not required.

Cable TV:
Conduit for cable TV is not required.

Security System:

Security System is not required.

Public Address System:
Public Address system is not required.

H. Geotechnical Investigation for the Santos Memorial Park

Geotechnical work is pending and will commence once the GEPA digging
permit is obtained. Assumed foundations for the new pavilions will be
individual column spread footing with tie/ grade beams. Alternate mat slab
foundations would also like be considered for the building support. Imported
structural subgrade would likely be required under the foundations.

VI. CONSTRUCTION BUDGET

Estimated costs for the Phase 1 & 2 improvement to the Santos Memorial
Park Follows:

ARCHITECTURAL/STRUCTURAL:

Restroom Restoration $ 25,000
Central Pavilion and Pergola $ 120,000
Paint and Repair Existing Pavilions $ 6,000
Memorial Plaque $ 4,000
Entrance Gate and Park Sign $ 6,000
Miscellaneous Signage $ 3,000
Benches $ 12,000*
Waste Containers $ 9,000*
Landscaping (Clean/Develop River Bank) $ 50,000
Santos Memorial Park Feasibility Study 20
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CIVIL
ELECTRICAL
MECHANICAL

TOTAL

*Note:

$ 200,000*
$ 85,000
$ 15,000

$ 535,000

Items noted with asterisks may be considered as optional bid items.
These items may also be reduced in scope to meet construction

budget.
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Figure 1. Vicinity map of the Santos Memorial Park, Municipality of Piti, Guam.
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Figure 2. Shrubs and Coconut trees planted for shoreline erosion control.

w5

= L

on on the west side of the Santo Memorial Pak.

Figure 3. Evidence of horline eroi
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Figure 4. Flood Insurance Rate Map (FIRM) of Santos Memorial Park, Piti, Guam.
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Figure 5. Map illustrating extent of proposed dredging at Masso Reservoir.
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APPENDIX A
ARCHAEOLOGICAL ASSESSMENT REPORT
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APPENDIX B
ARCHITECTURAL DESIGN DRAWINGS
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APPENDIX C
MASSO RESERVOIR REHABILITATION DESIGN
DRAWINGS
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GENERAL NOTES

1. THE CONTRACTOR SHALL VISIT THE PROJECT SITE PRIOR TO THE BIDDING TO
DETERMINE THE NATURE AND EXTENT OF WORK REQUIRED.

2. THE FINISH GRADE INDICATED HEREON SHALL MATCH OR CONNECT TO SURROUNDING AREA
AS SHOWN ON THE GRADING PLANS. IN THE EVENT THE CONTRACTOR DISCOVERS ANY
ERROR OR DISCREPANCY, HE/SHE SHALL IMMEDIATELY NOTIFY THE CONTRACTING
OFFICER FOR DECISION.

3. THE CONTRACTOR SHALL DISPOSE OF ALL DEBRIS AND TRASH TO THE APPROVED
LANDFILL SITE, OR APPROVED DISPOSAL AREA DESIGNATED BY THE CONTRACTING
OFFICER. THE CONTRACTOR SHALL COMPLY WITH ALL THE REQUIREMENTS
PERTAINING TO THE USE OF THE DISPOSAL AREA.

4. ALL STRUCTURES OR OBSTRUCTIONS AT THE PROJECT SITE THAT ARE TO BE
DEMOLISHED SHALL BE REMOVED AS ORDERED BY THE CONTRACTING OFFICER AND
TRANSPORTED TO THE DESIGNATED AND APPROVED DISPOSAL AREA.

5. PRIOR TO EXCAVATING FOR NEW SEWER OR OTHER UTILITY LINES THE
CONTRACTOR SHALL VERIFY IN THE FIELD THE LOCATION OF EXISTING
UTILIMES AND ASSOCIATED COMPONENTS.

6. THE EXISTENCE AND LOCATION OF EXISTING UNDERGROUND UTILITIES AND STRUCTURES
SHOWN ON THE PLANS ARE FROM THE LATEST AVAILABLE DATA BUT IS NOT
GUARANTEED AS TO ITS ACCURACY. THE CONTRACTOR SHALL BE RESPONSIBLE
FOR LOCATING THESE EXISTING UTILITIES.

7. FOR_ACTUAL LOCATION OF DREAGE MATERIALS AND EXCESS SUITABLE
MATERIALS FROM THE PROJECT SITE, THE CONTRACTOR SHALL COORDINATE
WITH THE CONTRACTING OTHER.

PROJECT
VICINITY

PITI MIDDLE

. SCHOOL

NOT TO SCALE

DWG. NO. SHT NO. OF NO. SHEET CONTENT
51 1 OF 24 TITLE, LOCATION MAP, VICINITY MAP, INDEX OF DRAWINGS,
SURVEY NOTES, AND GENERAL NOTES
c-0 2 OF 24 GENERAL SITE DEVELOPMENT PLAN
=] 3 OF 24 EXISTING CONDITIONS
c-2 4 OF 24 EXISTING CONDITIONS
c-3 5 OF 24 SITE AND GEOMETRIC PLAN
[ 6 OF 24 SITE AND GEOMETRIC PLAN
c-5 7 OF 24 GRADING, DRAINAGE, & UTILITIES PLAN
[ 8 OF 24 GRADING, DRAINAGE, & UTILITIES PLAN
c-7 9 OF 24 NATURE TRAILS PLAN
c-8 10 OF 24 FLOATING DOCK ACCESS & COFFER DAM DETAIL
c-9 11 OF 24 CROSS SECTIONS
c-10 12 OF 24 *  MISCELLANEOUS DETAILS
=T 13 OF 24 FISHING PLATFORM DETAIL
c-12 14 OF 24 FLOATING DOCK ACCESS DETAIL
c—13 15 OF 24 ROAD CENTERLINE PROFILE
c—14 16 OF 24 15'x15' PAVILION
c-15 17 OF 24 10'x10° PAVILION
16 18 OF 24 RESTROOM DETAILS
c-17 19 OF 24 *  MISCELLANEOUS DETAILS
=T 20 OF 24 SEPTIC TANK AND LEACHING FIELD DETAILS
c—19 21 OF 24 FLOATING DOCK DETAILS
c-20 22 OF 24 SPILLWAY DETAILS
c—21 23 OF 24 *  MISCELLANEOUS DETAILS
c—22 24 OF 24 * _ MISCELLANEOUS DETALS

SURVEY NOTES

1. HORIZONTAL AND VERTICAL CONTROL SURVEY WAS BASED ON THE 1963 GRID VALUE. SHOWN ON SHEET C—-2 MARK RP-1 AND RP-2.

MARK NORTHING EASTING ELEVATION
RP-1 157889.32 144126.01 64.82"
RP-2 158026.11 144126.36 64.65

2. CONTOURS WERE DEVELOPED FROM SPOT ELEVATIONS USING GROUND TOPOGRAPHIC METHOD.
3. ALL DISTANCES, DIMENSIONS, COORDINATES AND ELEVATIONS ARE IN FEET AND DECIMALS THEREOF.
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BEGIN CURVE
N 158112.4274
E 143279.6511

P.l
N 158106.1050
E 143299.0222

+

E 143200
z

157800

4

N

0+H0O ©

ROAD ¢ INTERSECTION
N 158202.2537
E 143253.7841

R/W

6 TO NIMITZ HI

i

LL

NEW HEADWALL I

SEE DETAIL '

100 FT. RIGHT OF WAY (ROUTE 6)

EXIST. CULVERT AND HEADWALL
TO REMAIN
BEGIN HORIZ. CURVE
N 158091.1170
E 143483.9684
CENTERLINE INTERSECTION
/_ N 158084.4852
E 143522.2119 R,

“S=GUARD RAIL
CURVE DATA
A = 13°26°33.85" END_CURVE
R = 1729033
4 - N 158104.4591 URVE DATA
77 203764 E 143319.3325 gl 24'59'53.01°

DIRT ROAD

' WIDE COMPACTED
CORAL SHOULDER

NEW 20 FT. WIDE, 2° THK.

AC PAVEMENT
SEE OETAIL

NEW S FT. WIDE CONC. SIDEWALK

SEE DETAIL a
%

PROPERTY LINE

PROPERTY UNE ————————

OUTLINE OF EXIST.

N 158069.5477
E 143482.8629

N 158029.716 |
E 143479.2555 <
PARKING LOT

15 PARKING

STALLS, SEE DETAIL P

ND_CENTERLINE
156016.7021
E 143506.0519
N 158052.7522
E 143550.4344
N 158015.5726
E 143535.6804
LARGE PAVILION
SEE_SHT, C-14
(ALTERNATE BID)

Rk
143959.5484
N 158015.5726 I /
E 143535.6804
LARGE PAVILION

SEE_SHT, C-14
(ALTERNATE BID)

R

143559.5484
NEW S5 FT. WIDE
PEDESTRIAN GATE

ACCESSIBLE PARKING
SEE DETAIL

N 158011.2480
E 143598.2522

NEW 20 FT WIDE
VEHICULAR GA

SEE DETAIL A
\e22/
RESTROOMS

SEE SHT. C-16

/\ SITE AND GEOMETRIC PLAN

-3 SCALE

1" = 300"

BEGIN 6" HIGH
CHAIN LINK FENCE

NEW 12 FT. WOE
AC PAVEMENT

N 157984.9636

E 143599.4254

NEW

30

NEW 5 FT. WIDE CONC. SIDEWALK

SEE DETAIL a
\e1Y/

CHANGING/PASSING LANE

CMU WALL

GRAPHIC SCALE

15 0 30" 60"

SCALE:

= 30'-0"

END OF 6" HIGH N 158200
CHAIN LINK FENCE |
N 158109.5733 !
E 143575.3510

6 FT. HIGH CHAIN LINK

FENCE, SEE DETAIL
&%

E 143800 |

END CURVE

R38Z
E 1435724-611

CENTERLINE INTERSECTION
N 158056.3604
E 143585.6087

NATURE TRAIL

SEE SHEET C-7

EXISTING 13.8 KW POWER
LINE EASEMENT

BEGIN CURVE
N 157992.6190
E 143697.6718

NEW 12 FT. WIDE
AC PAVEMENT

+

AT
\&22/

BENCH, SEl

CURVE DATA
A = 0744'42.47°
R = 1340. 9714

BENCH, SEE DETAIL (TYP.)

ANMOHOLVIN

N\

Pl
N 157947.7394
E 143776.5743

NEW CMU RETAINING

WALL, SEE DETAIL

——————8encH (TvR)

~—— END/BEGIN CURVE,

BENCH (TYP.)
END/BEGIN CURVE
< N 157892.6358

E 143848.7086

CURVE DATA
= 1202'34.49"
= 710.6352°
= 74.9598"
= 149.3673"

T

L

3 FT. WIDE COMPACTED
BASE COURSE SHOULDER

N
(o] e]
11
il
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CURVE DATA
A = 1202'34.49"
R = 710.6352'
T = 74.9596'
L = 149.3673
(REPEATED)

P,
N 157846.4472 /
E 143907.7475

P,
N 157846.4472 /
E 143907.7475

END CURVE
N 157813.5932
E 143975.1241 —

4

%

MATCHLINE

BARBEQUE PIT
SEE DETAIL
(ALTERNATE BID)

LARGE PAVILION
SEE SHT. C—14
(ALTERNATE BID)

NEW CHAIN LINK FENCE OVER
TOP OF EXISTING SPILLWAY WALL
EE DET.

“L

’ ~ N

\ 5
\ ,
“{\@'Im A v S S

5 ‘
BENCH (TYP.) \9 ‘
EXISTING < \
BOX CULVER

NATURE TRAIL -
SEE SHEET C-7 |

EXIST. RETANING WALL
TO REMAIN
BENCH (TYP.)

<
SEE DETAIL w

LARGE PAVILLION
SEE SHT. C-14
(ALTERNATE BID)

NEW CMU RETAINING,
WALL, SEE DETAIL

'—0" WIDE CONC. SIDEWALK
DETAIL

& ////./////////
®

i

=

CHANGING /PASSING
LANE

BEGIN CURVE
N 157798.3403
E 1440086.4930

NEW 12 FT. WIDE

AC PAVEMENT Pl
SEE DETAIL N 157772.
E 144059.7

SMALL PAVILIOI
SEE SHT. C-15

\e1/

NEW CONC. RET. WALL

SEE DETAIL n
\o17/

E 144000

N 157600
13.8 K
EASEM

/1" SITE AND GEOMETRIC PLAN

w SCALE 1" = 30-0"

W POWER LINE
ENT

30

GRAPHIC SCALE
15 0

NEW 14 FT WIDE CONC. SPILLWAY

SEE DETAIL .n

EXISTING SPILLWAY

EMBANKMENT PROTECTION

SEE DETAIL .n

SR

WETLAND
BOUNDARIES

FLOATING DOCK ACCESS
SEE DETAIL
(TYP. 0 3)

FLOATING DOCK
SEE SHT. C-20

BARBEQUE PIT
SEE DETALL 1)
(ALTERNATE BID) )

END ROAD G
N 157860.2231
E 1441011897

5'—-0°" WIDE CONC. n
SIDEWALK, SEE DETAIL ‘
PARKING STALLS w

3 ACCESSIBLE PARKING STALLS
SEE DETAIL

END CURVE
N 157825.9817
E 144085.0161

OPEN WATER POND

CURVE DATA
A = 90°38'51.97"

D — RA RELN'

WETLAND BOUNDARIES

END CURVE
N 157825.9817
E 144085.0161

CURVE DATA
A = 90°38'51.97"
R = 58.5340"
T = 59.1996’
_ L= 926068

NEW CONCRETE RETAINING WALL

SEE DETAIL, n

N 157763.9124
E 144140.3842

FISHING PLATEORM (75LF)
SEE DETAI

1Y

N N57710.6248
E 14%192.1174

WETLAND VEGETATION

NATURE TRA

30" 60"

SCALE:

1" = 30'-0"

WETLAND VEGETATION

SMALL PAVILION

WETLAND VEGETATION

SEE SHT. C-15

SMALL PAVILION
SEE SHT. C-15

EARTH FILLED COFFERDAI

SEE DETAIL
\-8/

&

NATURE TRAIL
SEE SHT. C-7

N 158000

E 144600
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CONNECTION TO
EXIST. MAIN LINE

SEE DET.
\o-22/

R/W
APPROXIMATE LOCATION OF EXIST. 18"¢ WL
T : / 100 FT. RIGHT OF WAY (ROUTE 6)
ROUT | ]
.16
£ ;- ! <L» CATCH BASIN +
3 of | 0 NIMITZ HIL — TOP EL. = 49.00"
e ¥ N 2 o INV. EL. = TO BE
¥ N S { 6 o CUT EXIST. 30" @ RCP DL
: ! P o G AND PLACE NEW CATCH BASIN
= 0 - J / / / / SEE DET. (TYP.)
| L
= START NEW CMU
UARDK RETAINING WALL
s = R/W
T \ =
r— < | \——_—_ &
—— _ /| S - . _DEF{ECTO 2
4 Y, ; IR —<4 e — /7 INSTALL:
LK e 5 < @ 45° BEND
SAWCUT AND REMOVE EXIST. S %
A.C. PAVEMENT. REPLACE WITH P BRI el oo w ot A
NEW PAVEMENT AFTER NEW 7 el HF bt \
WATERLINE IS INSTALLED ] D \
SEE DETAIL E S /
s : T - 3o = N i
c-21 —
GATE H >
. EXISTING 30" N
WL—DEFLECTOR NEW 2" PVC RCP CULVERT R
INSTALL: EW HEADWALL INLET EL=46.59' o L
28 90" BEND TOP EL. = 44.50 H o
INV. EC_= 37.00' 8
SEE DETAIL
w EL=55.00" x
TOP OF RET.
NEW 18%¢ DL WALL
CONNECT TO EXIST. RCP EL=54.43 3
CATCH BASIN o N
+ TOP EL. = 43.50' + d N N
INV. EL. = MATCH TO H W
EXISTING CULVERT INVERT / 75 AN S v\,\
ELEV., SEE DETAIL a ~o~ i EAV
7
[
\e-17/ Ss
CMU RETAINING WALL
SEE DETAIL
4A )
o7 EL=65.00
TOP OF RET. WALL
<Y il
CMU RETAINING WALL
SEE DETAIL
4A )
7 EL=65.00
TOP OF RET. WALL
2°9 WATER METER NEW SEPTIC TANK
SEE DETAIL SEE DETAIL
5B 1
c-22 c-18
FOR ENLARGED PLAN
SEE DETAIL
c-18
8
o
s
i~> + |
N 157800 \
m GRADING, DRAINAGE AND UTILITY PLAN _GRAPHIC SCALE_
c-5 ] ScALE 1" = 30—0" 3 15 O 30 60"
SCALE: 1" = 30'-0"

P

N 158200

END'NEW Cl

BENCH, TYPICAL

E 143800

HMVX

NATURE TRAIL

TAINING WALL

w
©

g_

BENCH, SEE DETALL

START NEW CMU RETAINING WALL

DLINLA, JLL WL AL

START NEW CMU RETAINING WALL

UTLINE OF EXIST. ROAD

7 5

NEW CMU RETAINING WALL

SEE DETAI
e/

9-0
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NEW 14 FT WIDE SPILLWAY
SEE SHEET C-20

EXIST. 23 FT WIDE SPILLWAY
EMBANKMENT PROTECTIO!
SEE DETAIL

e,
2% a9 ez
v ¢ SIS c-9
ke \\ - 2 OZJN
z BN %
Co\ %@"’ /”X
SNy =
3,
)‘5 & ETLAND' VEGETA
NATURE TRAIL 3 “O S
SEE SHEET C-7- ok E LveT
35 TOP EL.=43.12' FLOATIN K
3; INV. EL.=3 ETLAND VEGETATION
j N 15
. 3
E 3
2 .
4 EXIST. 8° CQMNC. RET. 6 -
L's] ("]
2 BENCH (TYP.) & 1 pr
ENDWALL , = =3
TOP EL. = 44.00' 2 LARGE PAVILION 64
INV. EL. = 47.00 & (ALTERNATIVE PAD)
SEE DETAIL CMU WALL AROUND W/
4" HIGH CHAIN LINK FENCE FLOATING DOCK -
21 RAMP PLATFORM, TYPICAL 5
\/\ ‘ L5 5
\\ J »
e oL \\45 OPE wrfer POND 54
L = 60 LF 2 B o 56
S = 012 \47 prs
) \ 60
CATCH BASIN 4 617
TOP EL. = 61.50' 2o f5a
INV. EL. = 55.18 57 o 2. 64
SEE DETAIL = OUTUNE OF EXIST. 65
5 X o i CORAL, ROAD 66
C-17 525,6 4 \ ( 6(?9
" 594 / 70
182 DL 6o b2
& LARGE} PAVILIO z
L = 30 LF 9 Y 5 7
S = 012 o OG/( FFE=68,00 -
s A ‘ s
NER SMALL PAVILION 7
\ / FFE=6 \ /\/\4&\
- o ONCRETE TT wi \/\\—_//—/,_/—\b\ B s maganaa
) N N P [ =
182 DL 6o 7
Bl Py = LARGE\ PAVILIO ar
A FFE=68,00 3
S = 0.12 & 5§ 7
o
AEEES SMALL PAVILION 76
A\ 5 [ CONCRETE RET. /WA = % > SMALL PAVILION
HEADWALL SEE DETAIL ® =3
TOP EL. = 63.00' 57 , oD +
INV. EL. = 58.00° “Sg! 25
SEE DETAIL 3 o
Q o
C-21 N <

NATURE TRAIL
b0 SEE SHEET C-7

L \ o 9
S END CMU RETAINING WA oA “\%&
A
2 e
= g\sﬂ 174 / n
- N o «9&\ 72/5 w
ggg ;E:TT' WALL SAS % 777 —
AlL —
& S B <
EcEgaNoy 2 °o° CARO 3
» . (=" —
< . 2 L 1) 6
& 6\\0@ S 2
S ¢
74

o N 7 k=4 WETL%J VEGETATION

¢ z &
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NATURE TRAIL

TRAIL DEFLECTION

N 158083.1834

F—1A40(

TRAIL DEFLECTION
.9287
.5239

— N
START TRAIL

143628.770

13.8 KW POWER LINE

39

EASEMENT.

E 143600
+

N 157800

38

TRAIL DEFLECTION
N 158100.8467
E 143766.6881

TRAIL DEFLECTION
N 158096.2335
E 143833.4864

TRAI
N 158
E1

TRAIL INTERSECTION T
1580883760
143813.2401 .
— BENCH &
= TRAIL DEFLECTION TRAIL INTERSECTION
\" ~ 158078.1an 3¢ N 158081.3758
= - E1T 9.8885 E 143855.2883
B § TRAIL DEFLECTIO
% N 1580469314
r NATURE ARALS E 143956.58

TRAIL DEFLECTION
N 158030.6801
E 143852.1441

TRAIL DEFLECTION
+ N 158002.4847
143859.9339

/ 1)\ NATURE TRAIL PLAN

w SCALE

" = 20-0"

/
/
{ /

/

é% K Y

/‘ [ TRAIL DEFLECTION
/ N 158003.9955
%g, /7 E 143900.1164

El — r /

S [ Uismcu
K

0 ® TRAIL INTERSECTION
| / N 157966.9377
| .

E 143888.7939

GRAPHIC SCALE

200 10 0 20 prel
SCALE: 1" = 20'-0"

33

ECTION
158041.9858
E 143968.9587

TRAIL DEFLECTION

a4

N 158014.9305

E 143938.1643

TRAIL DEFLEC
N 157888.4167—— &

E 147040 1ARRA

TRAIL DEFLEC
N 157888.41

Ik \DEFLECTION
J .8757

kY
»Cblv

orl

@
A
/44%% >

Lrl
Sy
58

’,/
_ N )
| B \ . IND TRAIL
f— = X - (/ 1 21.0415
- - e 1 07.3480
= \ 1
Q _|_ N N 158000 _§
3
J 3 N ]
9
g \
2
3
8
2
2
2
ul
{ L Fi 1710 /
== 8
g
5
L Fi 1710 ")‘5
949.1858 E
ON
0
TRAIL D O
N 157 9, 2
E1 83.0162 /
\\t\\ /// Za a
- Z / / E .
665-1 ., = .
e? p
& -
S DN
é“ 1 |
. o AN I
o
85 i
3 5 +
b‘b
,‘0
/ﬁ REVISION| DATE BY DESCRIPTION APPROVED
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145'-0"+

6" THK CONC.
SLAB, BROOM FIN..

EQuAL  \

34" HIGH RAILING —

42" HIGH RAILINGS
SEE DETAIL

EXISTING CONC. RET. WALL
TO REMAIN

FINISH GRADE:

EXISTING GRADE:

SEE DETAIL
\oZ17/

20'—0"

6" THK. CONC. ,/‘—42 HIGH RAILING
SLAB, BROOM FIN-\H H ‘

ELEV. = 68.00°

ENERGY DISSIPATOR |
STONES, 18"2 (MIN.) o

11'-0" 2'—0" EQUAL
SEE DETAIL SEE DETAL /™
SEE DETAIL ‘w
519 /:EV = 68 o'-°‘3‘7 A -y
i ]
/ HL= 71
L = 7 - - —7
ELEV. = 65.0° . \ B /
= T[] e 7, //\\ A
ELEV. = 64.5 < /?/\
63)0" B7:2 N
N AN
X METAL SHEET PILING
ELEV.|= 59.0° < //\\/
SIS L
NN & -
N8
B

/2A\ LONGITUDNAL SECTION

Q—y NOT TO SCALE

12"
R »['(Po
24 n

6"HIGH CONCRETE CURB

UTLINE OF SPALL STONES(12°-187)

6"THK. CONCRETE SLAB

WITH # 4 REBARS ©1070.C. ELEV. = 65.00"

ELEV. = 64.50' (NORMAL WATER LEVEL)

| le=-STEEL SHEET PILE -

ELEV. = 59.00°

\—BO'I'I'OM OF COFFERDAM

20\ SECTION "B-B"
@ NOT  TO  SCALE

20'—0"

/ 2\ EARTH FILLED COFFERDAM

c-8 NOT T0 SCALE

6" THK. CONC. |
SLAB, BROOM FIN..

42" HIGH RAILING

ELEV. = 68.00°

™~
N
|~

EARTH FILLED COFFERDAM

c-8 NOT T0 SCALE

RAMP CONNECTION TO
FLOATING DOCK ACCESS
AS PER MANUFACTURER
STANDARD.

100" 2'~0" |

CONNECTION TO NEW RETAINING
WALL, AS PER MANUFACTURER
RECOMMENDATION.

T es00

: g g ,..l

FLOATING DOCK
ACCESS PLATFORM

SEE DETAIL
2\
NEW CONC. RET. WALL

SEE DETAIL n
\o-12/

AR Se el e Y

N T u
- //\///Q( N . ac

2" (MIN.)

SPALL STONES
ELEV. = 64.50' (NORMAL WATER LEVEL)

L

SPALL STONES
ELEV. = 64.50' (NORMAL WATER LEVEL)

2

AMP WITH RAILINGS

CONNECTION TO FLOATING DOCK
AS PER MANUFACTURER RECOMMENDATION

FLOATING DOCK W/ RAILLING

ON BOTH SIDES, SEE DETAI

4"¢ G.. PIPE STABILIZER
AS PER MANUFACTURER
EFEE RECOMMENDATION

EXIST. GROUND

/ 1"\ FLOATING DOCK ACCESS (SECTION)

1
Cc—

8 NOT TO SCALE

gTER LEVEL = 58.00

OTTOM OF POND
ELEV. = 52.00

ELEV. = 59.00" ‘
\—BO'I'I'OM OF COFFERDAM 2
r 4 D (SEE NOTES) /—IMPERMEABLE STRATUM 4 |
5" (MIN)
(28 SECTION "A-A"
@ NOT TO  SCALE
NOTES:
@ THE CONTRACTOR SHALL PERFORM SOIL SUBSURFACE INVESTIGATIONS
TO DETERMINE DEPTH OF IMPERMEABLE STRATUM.
THE INVESTIGATION SHALL BE MADE BY A LISCENSED SOILS/SOUNDATION
ENGINEER IN GUAM.
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PROJECT No. GOVERNMENT OF GUAM
DEPARTMENT OF AGRICULTURE
CONTRACT o, (DVISION OF AQUATIC AND WILDLIFE
DESIGNED _BY: JWC RESOLACER)
. JMC . :
DRAWN __BY: MISCELLANEOUS DETAILS
CHECKED BY: EMS
SuPv.  BY: EMS IorooMMENDED BY:
PROJECT ENGINEER CHEF _OF ENGINEERING DATE
puslinsa o=




EL = 80 EL = 80
EL = 75 EL = 75
| EL = 70" = 70
EARTH| FILLED COFFERDAM /
\ 7\ SEE DETAIL 7/
g - \ 2\ / )
EL = 85 \ EMBANKMENT PROTECTION Nl \ca/ / EL = 85
\ SEE DETAIL 7
\ (LI 7
\c-8/
\
EL = 80° \\ EL = 80
AN
EXIST. GROUND —, /
EL = 55 N\ 7 EL = 55
~ N\ A
N\ — AN 7
\ —
EL = 50 \ EL = 50
N\
N\
\
— FINISHED GRADE
El. = 45’ EL = 45
EL = 40 EL = 40
) ~ " o © o 9 N ™~ o o © 1)
[+ el L] Lot] o Lo L] ™| [] [ o L] [+
7] [Te] [Te] [Te] D) )| [T+] ) | | | (5] o
0+00 1+00 2+00 3+00 4400 5+00 6+00
/3" CROSS SECTION
c-9 SCALE: HOR. 1* = 30'-0"
VERT. 1" = 5'-0"
EL. 70
EXISTING GRADE
\(/ EL. 7
WETLAND BOUNDARY
EXISTING GRADE
EL. 85 EL. 70
RIPRAP WALL X
\ FINISHED GRADE r—FlSHING PLATFORM
[
\ ]
\<\ ,’ RAILING
BACKFILL MATERIAL EL. 85 \ j
EL. 60 /~NORMAL WATER LEVEL —
———NEW CONC. RETAINING WALL
EL. 60
REVISION| DATE | BY DESCRIPTION APPROVED
EL. 55 \nora wates Leve PROJECT No. GOVERNMENT OF GUAM
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PROJECT ENGINEER CHIEF OF ENGINEERING DATE
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/ 1\ SECTION @ EMBANKMENT PROTECTION /2 \ FISHNG ACCESS (SECTION) -
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c-9 SCALE: HOR. 1 = 19-9 SCALE: HVEOST 11- 1?- g- EXPIRATION (SEPT. 30, 1898) | | C—g
VERT. 1° = 3'-0" " = 5'— . 30, "
SRS, PR 21 | SCALE:  NONE A e




#4 CONT. REBAR @

EACH STEPS (TYP.)
REINFORCED COLORED
INTEGRAL CONCRETE
STAIRS — MEDIUM SAND—
1 1/2" 0.D. GALV. PIPE RAILINGS BLAST FIN. TYP.
PAINTED W/ 2 COATS OF METAL PANT—___ |
SIDEWALK OR
AC PAVEMENT 5—0" BITUMINOUS SEALER [‘1 /o CURB & GUTTER 4" THK. CONCRETE LANDING W/
S=1/4"/FT G \/\// /\4
NG G\

6x6x10/10 WWF @ MID—DEPTH7

11/2"¢ 0.D. PIPE SUPPORT
© EVERY 4'—0" 0.C. (TYPICAL)
5o
. PREFORMED EXPANSION ./
\ 4" THK. COMPACTED PIREFORMED E % STEP NOSING TREAD
4° THK, 3,500 CONC./SIDEWALK BASE COURSE SEE C-36.
REINF. W/ 6°X6° X10/10° WWF c .
© MID-DEPTH ——— )
/3B\ SECTION (3C) EXPANSION JOINT DETAIL NN - TR 50"
NOT 70 SCALE @ NOT TO SCALE <\\/{\\ \\//<\\///>\\/{\\"\<\\/{\,\\/f\\\ s N
RS ~ N L2 B 12"
CHAIN LINK FABRIC — 8" K <. |1 MIN.
t YINDS ~o |
EXPANSION JOINT (MQREG)A%E/ e’ PIPE POST 4 THK. COMPACTED N )
DUMMY JONT ® 200" 0.C. 147 D.CMAX) HOTTOM TENSION BASE COURSE K .
.C. , )
" SEE DETAIL £ WIRE #4 REBARS ® 12" O.C. TR . i +— ——————,
¥ =D BOTH WAYS \{/\\\// [ i —"'—x'—-’i.—,’?ff'—' 9
< SR RO | o BN\
BARBED SELVAGE 4—§4 REBARS CONT. /§ - .O
174 =i i COMPACTED SUBGRADE/ ¥ s 22 3
ANANA
TOP OF SPILLWAY TR RO
- > v NN N NI
T — - R LI | R : [ © //\\/,\ ON /\\//\
: L A . | 8"x8"x1 /2" THK STEEL 4"COMPACTED AGGREGATE G NI
PO R H | ) . BASE COARSE 12
] - S o _ 50 41/l PLATE WELDED TO POST
: . o . . N I | ANCHOR BOLT W/
__ P - . ; EXPANSION SHIE(D
BROOM FINISH DIRECTION OF - - o — =
BROOM SHALL BE CROSSED THE
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